NOTES its high permeability), a slug-eating snake need not use maxillary and mandibular protractions or maintain a prolonged grip (which would be disadvantageous when dealing with mucous-producing prey). As shown by our bioassays, the liberation of mucous appeared to be less intense when slugs received Duvernoy's extracts. Thus, we hypothesize the role of the secretion of Duvernoy's glands as paralyzing, whereas the role of the secretions from the other two glands may act in unison to initiate the digestive process.
The presence of both proteolytic and toxic secretions in the saliva of snakes apparently supports the idea that secretions from oral glands initially had a non-toxic role but presently aid in both prey handling and ingestion (Gans, 1978; Kardong, 1979 The mangrove salt marsh snake, Nerodia clarkii compressicauda (after Lawson et al., 1991) , inhabits estuarine mangrove forests dominated by the red mangrove, Rhizophora mangle, on Cuba and along the coasts of pennisular Florida (Dunson, 1979; Zug and Dunson, 1979; Hebrard, 1981) . Adult snakes range in size from 38 to 76 cm snout-vent length (SVL) (Conant and Collins, 1991) and exhibit highly variable body coloration. Most common is the "green-morph" typified by dark olive green color with brown bandings, but "red-morph" snakes have also been observed. The latter, rarer of the two color morphs is usually dark, rust-red in color, with alternating lighter and darker bands, or is uniformly a dark reddish-orange. Mangrove salt marsh snakes mate during the early spring, and young are born in mid to late summer (Ashton and Ashton, 1984) . Neil1 (1965) recorded brief observations of mangrove salt marsh snake foraging behavior, and Miller (1985) and Miller and Mushinsky (1990) reported that these snakes feed exclusively on fish. Aside from measurements of those snakes captured in these latter two studies, however, little morphometric data are available for this subspecies. This study presents additional measurements of head and body size of adult mangrove salt marsh snakes collected at Placido Bayou, Florida, and neonates born in captivity. Also, I report the frequency of greenPresent Address: Department of Biology, Memphis State University, Memphis, Tennessee 38111, USA. Miller and Mushinsky (1990) reported a strong correlation between head size and SVL in this subspecies. As the maximal size of prey which a snake is capable of ingesting is often dictated by head dimensions (Pough and Groves, 1983; Mushinsky, 1987) , I further substantiate the estimate of gape index (GI; sensu Miller and Mushinsky, 1990) for Nerodia clarkii compressicauda. Gape index is an ecologically-significant parameter because, though GI is believed to underestimate maximum prey size for N. c. compressicauda (Miller and Mushinsky, 1990) , the size of prey which an individual is capable of ingesting should TABLE1. Morphometric measurements for neonate, and adult mangrove salt marsh snakes (Nerodia clarkii compressicauda) born in captivity or collected at Placido Bayou between 25 June 1990 and 16 October 1991. Reported values represent means f one standard deviation. (SVL = snout-vent length; JW = jaw width; JL = jaw length; GI = gape index). be positively related to snake size. Having large heads, larger snakes should have an easier time obtaining a sufficient amount of prey to survive when compared to smaller snakes, because larger snakes can ingest a wider range of prey size (both small and large prey) than that which is available to small snakes (only small prey). I caught snakes inhabiting peripheral regions of Rhizophora mangle overwash and fringe forests (Snedaker, 1989) at Placido Bayou (Pinellas County, Florida) between 25 June and 4 August 1990, and 8 May and 16 October 1991. Snakes were caught by hand, and measured for the following characteristics: SVL (mm), mass (g), jaw width (mm), and jaw length (mm). I followed procedures outlined in Miller and Mushinsky (1990) to calculate each snake's gape index. Briefly, this technique treats jaw length and jaw width as the length and width diameters of an ellipse, and presumes that the area defined by an ellipse having those dimensions represents the maximal cross-sectional area of snake gape (i.e., the maximal prey size). Thus, gape index is calculated as:
SVL (mm)
I recorded the color, any evidence of injury (including tail loss), and measurements described previously for each snake caught. Gravid females (determined by palping for presence of young) were returned to the lab, housed in 37.9 L aquaria at 28-30 C, and exposed to an ambient light cycle. Newborn snakes were measured for the characteristics described above within 24 h of parturition. Adult females and young maintained in captivity were released at Placido Bayou at the conclusion of the study. Other snakes collected were used in another study, ensuring that no snake was measured more than once.
Data for each of the morphometric parameters examined were not normally distributed, even following attempted transformations. Therefore, Kruskal-Wallis tests (a= 0.05) were used to compare distributions of mass, length, and head dimension measurements. Comparisons of the measured characteristics by sex were not made because very few males were caught at Placido Bayou (see below), and determination of sex at time of parturition in the lab was unreliable.
All but two of the 42 adult mangrove salt marsh snakes collected at Placido Bayou were initially sighted perched in the peripheral branches of mangroves; the other two were caught while swimming in the water immediately adjacent to the mangroves. Six (14.3%) individuals were male, and 36 (85.7%) were female. Five (11.9%) individuals were red-morph and 37 (88.1%) were green-morph; there were no redmorph males collected at Placido Bayou. Selection of warmer microhabitats (peripheral areas of the mangrove canopy, exposed to direct sunlight) by gravid females may account for the higher abundance of female snakes caught in this study. Preference for warmer microhabitats has been previously reported for ovoviviparous natricines (Osgood, 1970) .
Eight (22.2%) of the female snakes collected were gravid, yielding between five and 19 young per clutch (mean = 10.8 + 1.9). I did not anticipate parturition in all gravid females, and did not record their mass immediately prior to giving birth. Thus, relative clutch mass (Seigel and Fitch, 1984) is not reported in this study. Two of the gravid females were red-morph: Of the five offspring from one of those females, one was also red-morph while three were green-morph, and the fifth neonate exhibited an alternating banding pattern of red-morph and green-morph coloration. The other red-morph female gave birth to 15 offspring: nine were red-morph, four were green-morph and two had the mixed banding pattern. The six remaining gravid females were of the green-morph, and gave birth to all green-morph offspring.
Eighteen (43%) of the captured snakes had one or a combination of three types of injuries: scars on the body or tail, cysts on the body, or tail loss. Of those snakes with injuries, three (14.3%) had scars on the body, one (4.8%) had scars on both the body and the tail, six (28.6%) had some amount of tail loss, and 13 (61.9%) had some combination of body and/or tail scars and tail loss. Cysts were present on three (7%) of the captured snakes, but these injuries were assumed not to have resulted from encounters with predators. Table 1 lists the morphometric characteristics measured from adult mangrove salt marsh snakes collected from Placido Bayou, and the neonates obtained from the eight gravid females. Among adult snakes, there were no differences in these characteristics between green-and red-morphs (P > 0.05; Table 2 ).
Spearman's rank correlation indicated a positive relationship (P < 0.01; r, = 0.871) between SVL and GI for all snakes measured (Fig. 1) . Though both were significant (P < 0.01), the correlation between SVL and GI was more variable among only neonate snakes (r, = 0.541), compared to adult snakes (r, = 0.898).
There were no differences between the morphometric characteristics of green-morph and red-morph snakes (P > 0.05), though lack of statistical difference is not likely attributable to the small red-morphs sample size. Green-morph snakes appeared slightly longer and heavier than red-morph snakes, but mean GI values for both color morphs differed by only 0.6. Little evidence is available to suggest why red-morph snakes are rare in natural populations, and why a conspicuous color pattern persists in this subspecies. Red-morph neonates were obtained from only redmorph females in this study however, indicating that there is some genetic component to coloration in this subspecies. One hypothesis is that mortality due to predation may be much greater for red-morph than for green-morph individuals. Using recent wounds as an indicator of incidence of predation, Mushinsky and Miller (1993) suggest that sub-adult water snake encounters with predators (such as racoons and wading birds) are frequent events, rarely survived by the snake. The incidence of injury to mangrove salt marsh snakes reported here (43% of individuals caught at the study site, though wounds were not necessarily recent) indicates that predation is also widespread in this population. Being more conspicuous than greenmorph individuals, red-morph snakes may be more susceptible to predation, and therefore rarer in the population.
Gape index in Nerodia clarkii compressicauda is a function of body size, suggesting that snake size restricts the size of ingestible prey. This restriction is especially critical for neonate individuals, which must ingest prey at a faster relative rate than adults in order to increase in size as well as maintain daily metabolic demands. Furthermore, as smaller snakes are limited in the size of prey which they can ingest, they have a narrower prey base available, compared to adult snakes. In other words, adult snakes can ingest both small and large prey, while small snakes must forage for only small prey. Previous studies (Miller, 1985; Miller and Mushinsky, 1990) have demonstrated that small mangrove salt marsh snakes ingest relatively larger prey than large snakes. Small snakes probably experience greater selective pressure to perform well as predators than adult snakes, because their opportunities for encountering prey which they are capable of ingesting are less frequent.
Head size appears to be more variable among neonate mangrove salt marsh snakes than in adults, accounting for the difference in the correlation coefficients for these variables measured for the two groups of snakes. Shine and Crews (1988) report that males have smaller heads than females among neonate Thamnophis. The same relationship may be valid for newborn mangrove salt marsh snakes; however, validity of this hypothesis awaits measurements of neonates whose sex is determined. If predation on young mangrove salt marsh snakes approaches the levels reported in previous studies (Mushinsky and Miller, 1993) , there may be selective pressure for increased head size in neonate females, because young snakes with larger heads may not forage as often as those with smaller heads, thus reducing their risk of predation. Further research should examine if snakes born with larger heads experience higher survivorship rates when compared to smaller-head neonates, because the former are capable of ingesting a wider size range of prey.
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